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ABSTRACT. The South-American cladoceran 4/0- 
na muelleri Richard, 1897, (original spelling A. mul- 
leri) is redescribed and translocated to the genus Karu- 
alona Dumont & Silva-Briano, 2000. K. muelleri was 
presumed to be a synonym of Karualona karua (King, 
1843), but differs from other species of Karualona by 
morphology of postabdomen and postabdominal claws, 
shape of exopodites III-IV, armament of IDL and ODL. 
The closest relative of K. muelleri is the Mexican K. 
pennuelasi Dumont & Silva-Briano, 2000. Relation- 
ships of K. muelleri within the genus, its ecology and 
distribution are discussed. An updated key to species 
of Karualona of the world is provided. 


PE3IOME. FOxnoamepnkanckHň BU, BETBHCTOYy- 
cbIx pakos Alona muelleri Richard, 1897, (ucxoqHoe 
HANHCAHHE BUOBorO Ha3BaHuad A. mulleri) Obit nepe- 
olucaH H nepeneceH B pog Karualona Dumont & Silva- 
Briano, 2000. Panee K. muelleri cautaiica CHHOHAMOM 
Karualona karua (King, 1843), oHako on oTJIMUAaeT- 
CA OT Apyrux BHAOB poga Karualona crpoennm no- 
cTaOjjOMeHa H ero KOTOTKOB, POPMOM 9K30NOMHTOB 
I-IV, Boopyxenne BHeLIHel H BHYTpeHHeH MHCTAJIb- 
HOM gom nmepsoŭň Horu. Þbumxaŭumm K K. muelleri 
BHJIOM ABJIAeCTCA MeKCHKaHcKHH Buy K. pennuelasi 
Dumont & Silva-Briano, 2000. OOcyxyaroTca m03H- 
wma Bua K. muelleri BayTpu poga, ero 3KONOTHA H 
pacnpenenenne. IIpuBogzntca onpeeMTeIbHBIM KJIIOY 
JIJIA BUOB pona Karualona muposoŭ (þaynmı. 


Introduction 


Recent separation of the karua-group of the genus Alo- 
na Baird, 1843 into a separate genus Karualona Dumont & 


Silva-Briano, 2000 was a first step of the urgently needed 
revision of the taxonomic structure of Alona, now the 
largest and most diverse genus of cladocerans. Five species 
of Karualona share several distinct characters, which clear- 
ly separate them from Alona. But the analysis of synonymy 
of K. karua (King, 1853), the type species, in this work is 
not complete, and one taxon, apparently belonging to Karu- 
alona, is not discussed. This taxon is Alona muelleri Rich- 
ard, 1987, (original spelling A. Mülleri), described from 
Chile. For the original description of this taxon, see Richard 
[1897: 292-294], the somewhat shortened translation of 
his description is reproduced below: 

“Length of an ovigerous female 0.36 mm, height 
0.22 mm, body very compressed, subquadrangular. Dor- 
sal margin of carapace weakly convex. Posterodorsal 
angle weakly defined. Posterior margin almost straight. 
Posteroventral angle rounded, with 4—S relatively strong 
denticles. Ventral margin weakly convex, with row of 
setae ending before the first denticle of the posteroven- 
tral angle. Series of small setules located between last 
seta and first denticle, and in intervals between denti- 
cles, row of larger setules along the postertior margin 
on the inner side of carapace. 

The head weakly flattened. Rostrum well-devel- 
oped, not very acute, not reaching the level of the line 
which links the two ends of the ventral margin of 
valves. The surface of carapace with well-developed 
marked sculpture, in shape of parallel longitudinal lines 
without anastomoses in posterior half, in anteroventral 
part lines are spaced diagonally, almost crossing (simi- 
lar to that in A. Karua, most close species).Eye weakly 
developed, with few ommatidia. Ocellus two times 
smaller than eye, between ocellus and eye slightly small- 
er than that between tip of rostrum end ocellus. 
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Antennule spindle-shaped, not reaching end of the 
rostrum, with 7—8 unequal sensory seta. Antenna small, 
the first segment of the dorsal branch with a strong 
spine; the third segments of both branches with 3 long 
articulated apical seta (without spine at the point of 
articulation) and an apical spine.The second segment 
of ventral branch presents with a seta. The distal edge 
of all segments wuth a more or less distinct crown of 
spinules. Labrum broad, with blunt tip. 

Setae natatoriae very fine, a little longer than the 
distance between their base and preanal angle. Preanal 
angle of postabdomen weakly protruding. The anal 
part of dorsal margin with with fine spinules. The distal 
part of the postabdomen is widened. Base of claws 
separated from distal margin by notch. Dorsal margin 
with 7—8 triangular teeth, very small, subequal in size. 
Above the dorsal margin, six very long slightly curved 
spines, at least four times longer than the correspond- 
ing tooth of the free edge. A comb of fine setae, much 
shorter and difficult to see, behind each of spines. 

This species is especially close to A. Karua (King) 
Sars, which is not exceed 0.40 mm and has several 
characters of A. Mulleri, such as the sculpture of the 
valves and two small denticles on its posteroventral 
margin (much weaker than that of A. Mulleri). The 
postabdomen itself has a rather similar form in the two 
species, but in A. Karua the dorsal margin has a fine 
ciliation instead of small denticles, the side of postab- 
domen in A. Karua has 10 combs (instead of 6) and 
these combs do not similar to that of A. Mülleri.” 

The description was accompanied by three draw- 
ings, which are reproduced below (Figs 1-3). Sars 
[1901], dismissed A. muelleri as a synonym of A. karua. 
Like a number of species described at the end of 19* — 
beginning of 20" century, A. muelleri was treated as a 
synonym of another taxon (A. karua) by most recent 
authors [Smirnov, 1971, 2001; Alonso & Pretus, 1989]. 
Though the work of Dumont & Silva-Briano [2000] 
was appreciably grounded on the work of Alonso & 
Pretus [1989], the former authors did not even mention 
the name A. muelleri at all. They did not study any 
specimens of Karualona from South America. 

The analysis of Richard’s [1897] description shows 
that his taxon, having characteristic general shape, shape 
of postabdomen, and armament of postero-dorsal cor- 
ner of valves, apparently belongs to Karualona. But it 
differs from all five species of Karualona, described 
by Dumont & Silva-Briano [2000] by the armament of 
postabdomen and postabdominal claw. It seems to be 
similar to K. pennuelasi Dumont & Silva-Briano, 2000, 
but differs from it by much more developed lateral 
fascicles of setules. 

Specimens of Karualona with morphology that dif- 
fers from all five species of the genus, but completely 
agrees with Richard’s description, were found in Bra- 
zil. Examination of these specimens shows that A. muel- 
leri is indeed a separate species, which should be trans- 
located into Karualona. Examination of Sars’ original 
South American material [Sars, 1901] shows that he 
also worked with A. muelleri. 


Material and Methods 


Studied material includes specimens taken by Dr 
G.-O. Brandorff in Brazil, Pantanal (Canal do Tamen- 
go and Baia do Castelo) in 1998 (the material was 
preserved in 4% formalin) and several slides with spec- 
imens raised by G.O. Sars from dried mud from Brazil 
and Argentina, now in the collection of Zoological 
Museum of Oslo University. Animals were selected 
under a binocular stereoscopic microscope, placed on 
slides (in a drop of a glycerol-formaldehyde mixture) 
and studied under an optical microscope in total. Three 
adult females from Pantanal were dissected for analy- 
sis of appendages. For taking photos we used a Leitz- 
Dialux microscope with a system camera and interfer- 
ence optics. 

ABBREVATIONS. In illustrations and text: I-V 
— thoracic limbs I-V; as — accessory seta of limb I; 
cbs — copulatory brush seta of limb I; el—3 — endites 
1-3 of limb I; ep — epipodites of limbs; ex — ex- 
opodites of limbs; IDL — inner distal lobe of limb I; IP 
— interpore distance (distance between anterior and 
posterior major head pores); ms — male setae of limb I 
or antennule; ODL — outer distal lobe of limb I; PP — 
postpore distance (distance between posterior head pore 
and posterior corner of head shield); s — sensillum. 


Results 


Karualona muelleri (Richard, 1897) 
Figs 1-33. 


Richard, 1897 (292-294, Fig. 39-41: Mulleri); Sars, 1901 
(59-60, pl. X., fig. 2, 2a—d) Alonella karua). 


MATERIAL. 3 parthenogenetic 92 from Brazil, Pantanal, 
Baia do Castelo, IV.1998, coll. G-O. Brandorff; 2 parthenoge- 
netic 92 from Brazil, Pantanal, Canal do Tomengo, IV.1998, 
coll. G.-O. Brandorff; 22 parthenogenetic 99 from Brazil, Itati- 
ba, specimens hatched by G. O. Sars from dried mud, ZMOU, 
slides F9098, F9099. 

DIAGNOSIS. Female. Body as for genus, length about 
1.4-1.5 times maximum height. Sculpture of valves as for 
genus. Setae at ventral margin significantly differentiated 
in size. Postero-ventral corner with 3—5 robust denticles, 
with 5-7 small setules between each pair of denticles. 
Head shield as for genus. Major head pores as for genus. 
PP = 1.1 IP. Lateral head pore located about 1—1.2 IP 
distance from midline, at level of anterior major head pore. 
Labrum as for genus. 

Shape of postabdomen as usual for the genus, length 
2.4-2.6 height. Distal margin almost straight, rounded an- 
gle between distal and dorsal margins. Dorsal margin con- 
cave, with distal part about 1.6-1.7 times longer than prea- 
nal, with postanal portion 2 times longer than anal . Both 
preanal and postanal angles weakly defined. Provided with 
seven to eight short, but robust marginal postanal denti- 
cles, either single, without any additional denticles or with 
only one much smaller denticle behind, and with 3 groups 
of marginal setules on anal margin. Nine to ten well-devel- 
oped lateral fascicles of setules, posteriormost setae of 
each fascicle very thick and long, in distal fascicles three 
times longer than marginal denticles. Postabdominal claws 
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Figs 1—9. Karualona muelleri (Richard, 1897), parthenogenetic 22 from Chile, neighborhood of Valparaiso (1—3), and from 
Brazil, Pantanal, Canal do Tamengo (4—9): 1—3 — lateral view, postabdomen and posteroventral corner of the valves (from 
Richard, 1897, no scale bar); 4, 5 — lateral view; 6 — head pores; 7, 8 — labrum; 9 — antennula. Scale: denote 0.1 mm (4, 5) and 
0.05 mm (6-9). 

Puc. 1—9. Karualona muelleri (Richard, 1897), naprenorenerngecxue 92 u3 Yman, oxpecnocru Baapmapauco (1—3), n n3 
Bpasuaun, Tanranaab, Canal do Tamengo (4—9): 1—3 — sHemmui BUA, mocTaGAOMeH v 3aAHeHWKHUM yroa cTBopku (no Richard, 
1897, 6e3 macıura6a; 4, 5 — BHemmui BUA; 6 — TOAOBHDIE NOPI; 7, 8 — as6pym; 9 — amrennyaa. Macmrra6: 0,1 mm (4—5) u 0,05 
mm (6—9). 
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Figs 10-14. Karualona muelleri (Richard, 1897), parthenogenetic 9 from Brazil, Pantanal, Canal do Tamengo: 10, 11 — 
lateral view; 12 — postabdomen; 13, 14 — posteroventral corners of left and right valves of the same individual. Scale: denote 0.05 


mm. 


Puc. 10-14. Karualona muelleri (Richard, 1897), naprenorenernyecxne 22 u3 Bpasmaun, [lanranaa,, Canal do Tamengo: 10, 11 — 
BHemmHun Bua; 12 — nocra6aomen; 13, 14 — saanenwxKuHue yrabl AeBOU UM mpaBoÑ CTBOpOK OAHOrO əK3emmaapa. Macurra6 0,05 mm. 


as usual for the genus, Basal spine small, but distinct, 
pecten as usual for the genus. 

Antennule as for genus. Antennal formula, setae 0-0-3/ 
1-1-3, spines 1-0-1/0-0-1. Spine on basal segment of exo- 
pod shorter than middle segment. Spines on apical seg- 
ments shorter than apical segments. Longest seta of apical 


segment of endopod two times thicker than all other anten- 
nal setae. 

ODL seta of trunk limb I with strong robust setules in 
distal part. Second and third IDL setae with strong robust 
setules in distal part. Scrapers 3 and 6 of limb I with more 
developed denticles than others. Exopodite III with seta 5 


Translocation of Alona muelleri Richard, 1897 97 


longer than seta 4. Exopodite IV with setae 4 and 5 subequal 
in length. Inner portions of limbs II-IV as for genus. Trunk 
limb V as for genus. 

Male. Morphology as usual for the genus. 

DIFFERENTIAL DIAGNOSIS. K. muelleri is closely al- 
lied to K. pennuelasi, but can be easily differentiated from it by 
more robust and long distal setules of the lateral fascicles of the 
postabdomen, proportions of setae on exopodites I-IV, mor- 
phology of scrapers on limb II, and number of denticles on the 
postero-ventral corner of valves. Differences between these two 
species are summarized in Table 1. K. muelleri is separated 
from all other species of the genus by robust, mostly single 
marginal postanal denticles of the postabdomen. It differs from 
K. alsafadii and K. socotrana, which have a basal spine of the 
postabdominal claw hardly larger than spinules of the adjacent 
pecten, by small, but distinct basal spine, similar to that of the 
other species of Karualona. It differs from K. karua and K. 
iberica by the strong setules on ODL and second and third IDL 
setae. The longest seta of apical segment of endopod of antenna 
being two times thicker than all other antennal setae is the 
unique character of K. muelleri. 

DESCRIPTION. Parthenogenetic female. In lateral view 
irregular oval, maximum height before middle of body (Figs 
4, 5, 10, 11) Length about 1.4—1.5 times maximum height. 
Dorsal margin curved, depression between head and rest of 
body absent. Postero-dorsal and postero-ventral angles broad- 
ly rounded. Posterior margin weakly convex. Postero-ven- 
tral corner with 3—5 robust denticles, with 5—7 small setules 
between each pair of denticles (Figs 13, 14, 17, 18). A row 
of about 60 setules along posterior margin at some distance 
from it on inner side of carapace. Ventral margin concave, 
with 40-45 setae, anterior 11-14 setae long, next 10-15 
setae very short, after that length of setae increasing distally 
(Fig. 16). Antero-ventral angle rounded. Valves with promi- 
nent ridges in ventral and posterior part, with fine striae 
between them as usual for the genus. 

Head relatively small, triangle-round in lateral view. In 
lateral view rostrum well developed, protruding downward. 
Eye larger than ocellus. Distance from tip of rostrum to 
ocellus slightly greater than that between ocellus and eye. 

Shape of head shield as usual for the genus, with maxi- 
mum width behind the mandibular articulation (Fig. 15). 
Rostrum short, broadly rounded. Posterior margin of head 
shield straight. Two large major head pores with a broad 
connection between them (Fig. 6). PP = 1.1 IP. Minute 
lateral head pores located about 1—1.25 IP distance from 
midline, at level of anterior major head pore. 

Morphology of labrum as usual for the genus. Labral 
keel with a blunt apex (Figs 7, 8). Anterior margin of keel 
convex, posterior margin without any clusters of setules. 
The indentations on the lateral sides of labrum similar to 
those found in the other species of Karualona [see Dumont 
& Silva-Briano, 2000]. 

Thorax and abdomen subequal in length. First abdomi- 
nal segment with two transverse rows of short setules. 

Postabdomen of moderate width, length ca. 2.4-2.6 
height (Figs 12, 21, 22). Ventral margin slightly convex. 
Inflated basis of claws bordered from distal margin by 
clear incision. Distal margin almost straight, rounded angle 
between distal and dorsal margins. Dorsal margin concave, 
with distal part about 1.6-1.7 times longer than preanal 
one, with postanal portion 2 times longer than anal one. 
Both preanal and postanal angles weakly defined. Preanal 
margin weakly convex. 

Postabdomen provided with 7—8 short, but robust mar- 
ginal postanal denticles, either single, without any addition- 


al denticles or with only one much smaller denticle behind, 
and with three groups of marginal setules on anal margin. 9— 
13 well-developed lateral fascicles of setules, posteriormost 
setae of each fascicle very thick and long, in distal fascicles 
three times longer than marginal denticles. 

Antennule elongated, slender, almost reaching the tip of 
rostrum (Fig. 9). Antennular sensory seta slender, two times 
shorter than antennule, arising at 2/3 distance from the base. 
Nine aesthetascs, longest of them equal in length to anten- 
nule, others little shorter. All aesthetascs projecting beyond 
anterior margin of the head shield. 

Antenna of moderate length (Fig. 19). Antennal formu- 
la, setae 0-0-3/1-1-3, spines 1-0-1/0-0-1. Basal segment and 
branches relatively elongated, all segments cylindrical, 
basalmost segments of both endopod and exopod 1.5 times 
longer than others. Seta arising from basal segment of endo- 
pod thin, reaching tip of distal segment. Seta arising from 
middle segment of endopod of similar size with apical setae. 
Longest seta arising from apical segment of endopod two 
times thicker than all others antennal setae. Spine on basal 
segment of exopod shorter than middle segment. Spine from 
apical segment of exopod shorter than this segment. Apical 
spine of endopod shorter than this segment. 

Trunk limbs: five pairs. Trunk limb I of moderate size 
(Fig. 23). Epipodite oval, without finger-like projection. 
Accessory seta short, thin, setulation on it not visible under 
optical microscope. ODL seta with strong thick setules in 
distal part, their length exceeds the width of seta at its base 
(Fig. 24). IDL with 2 clusters of small setules on ventral face 
(Fig. 25), 1* IDL seta three times shorter than others, 2" and 
3 IDL setae relatively short and thick, subequal in length, 
both with strong, thick setules in distal part. 

Endite 3 with four setae subequal in length. On endite 
2 there are three densely feathered setae, middle of them 
equal in length to ODL seta. Endite 1 with two 2-segment- 
ed setae, both setulated in distal part, and a flat, geniculat- 
ed, feathered in distal part seta shifted to the limb base. No 
naked setae on anterior face of limb visible under optical 
microscope. Five rows of long setules on ventral face of 
limb. Two ejector hooks, one of them 1.5 times longer than 
other. 

Trunk limb II triangular-round (Fig. 26). Exopodite elon- 
gated, of irregular shape, with broad finger-like process 
(Fig. 27). Inner portion of limb (“endopodite”) with eight 
scraping spines increasing progressively in length distally. 
Scrapers 3 and 6 with more robust denticles than others. A 
portion of gnathobase bordering with “endopodite” setulat- 
ed. Distal armature of gnathobase with four elements. Filter 
plate II with seven setae, the posteriormost member consid- 
erably shorter than others. 

Trunk limb III. Epipodite oval, without any projec- 
tion. Exopodite elongated, with six setae, subdivided into 
distal and basal groups (Fig. 28). Seta 3 longest, 3 times 
longer than seta 5, seta 4 little shorter than seta 5, all 
other setae 2 times shorter than seta 5. Seta 6 naked, seta 
5 feathered by thick setules in distal part, others com- 
pletely feathered by thin setules. Inner portion of the limb 
(Figs 29, 30) of same morphology as in the other species 
of Karualona [see Alonso & Pretus, 1989; Dumont & 
Silva-Briano, 2000]. 

Trunk limb IV. Pre-epipodite ovoid, setulated; epipodite 
globular, without any projection. Exopodite oval, with six 
setae (Fig. 31). Seta 3 being longest, but more slender and 
provided with much shorter setules than setae 1, 2 and 4. 
Setae 4 and 5 subequal in length, seta 6 very short. All setae 
feathered. Inner portion of the limb (Fig. 32) of same mor- 
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Figs 15-22. Karualona muelleri (Richard, 1897), parthenogenetic 99 from Brazil, Pantanal, Canal do Tamengo (16—21) and 
Argentina, specimen raised from dried mud by G.O. Sars (22): 15 — outline of anterior part of head shield; 16-18 — valve and 
posteroventral corners of left and right valves of the same individual; 19 — antenna; 20—22 — postabdomen. Scale: denote 0.05 
mm. 

Puc. 15-22. Karualona muelleri (Richard, 1897), maprenoreneruyecxue 92 u3 Bpasuamu, Tanranaan, Pantanal, Canal do 
Tamengo (16—21) u Aprenrunsi, ƏK3EMIAAP BÞIPAIJEHHDIM n3 BEIcoxmmero maa [.O. Capcom (22): 15 — Kouryppr mepeanero kpas 
roaoBHoro wMtTa; 16—18 — crsopka n 3aAHeHWKHMe YTAbI ACBOÑ v mpaBoň CTBOpOK OAHOrO aK3emmAspa; 19 — anreHHa; 20—22 — 
nmocra6jomen. Macurra6 0,05 mm. 
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Figs 23—33. Karualona muelleri (Richard, 1897), parthenogenetic Ẹ from Brazil, Pantanal, Canal do Tamengo: 23—25 — limb 
I, its ODL and IDL; 26, 27 — limb II and its exopodite; 28-30 — exopodite and parts of inner portion of limb III; 31, 32 — 
exopodite and inner portion of limb IV; 33-34 — exopodite and inner portion of limb V. Scale: denote 0.05 mm. 

Puc. 23—33. Karualona muelleri (Richard, 1897), naprenoreneruyeckas 2 ns Bpasmauu, lanranaap, Canal do Tamengo: 23—25 
— uora I, ee BHELIHAT V BHYTPpeHHad AUCTaAbHbIe AOAN; 26, 27 — Hora II u ee 3K30m0AMT; 28—30 — aKx30N0AMT M BHYTpeHAA YaCcTD 
nom III; 31, 32 — sk30n0quT u BHyTpeHasa yacrp Horn IV; 33, 34 — əksonoaur u BHyTpeHad yacrp Horm V. Macurra6 0,05 mm. 


phology as in the other species of Karualona [see Alonso & 
Pretus, 1989; Dumont & Silva-Briano, 2000]. 

Trunk limb V. Epipodite ovoid, without any projec- 
tion. Exopodite suboval, not subdivided into two lobes, 
lateral group with 3 long, densely setulated setae, distally 
only a single short seta (Fig. 33). Inner limb portion as 
rounded lobe, with setulated inner margin (Fig. 34). At 


inner face, two short setae with very wide bases. No filter 
plate was found. 

Trunk limb VI absent. 

Ephippial female unknown. 

Male (according to Sars’ pictures [1901, PL. X, 2c—d]) 
of usual morphology for the genus. Body elongated, length 
about 2 times maximum height. Postabdomen with length 
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about 3 times height. Ventral margin straight, with clear step 
in region of gonopores, which open ventrally near basis of 
claws. Dorso-distal angle broadly rounded. Dorsal margin 
convex in postanal part, concave in anal part, preanal angle 
absent and postanal angle prominent. Clusters of setules in 
place of female marginal denticles, lateral fascicles of set- 
ules same as in female. Postabdominal claws shorter than in 
female, with very short basal spine. 

SIZE. Length of female 0.3—0.36 mm. 

VARIABILITY. Specimens from Pantanal and Itatiba 
differs by the length of basal spine of postabdominal claws 
and by the shape of marginal denticles. Pantanal specimens 
have shorter and stouter basal spine (Figs 20, 21), while in 
specimens from Itatiba it is somewhat more slender and 
longer (Fig. 22). Also, marginal denticles in Pantanal speci- 
mens are more robust, and in some specimens they are all 
single, while in Itatiba specimens they are more slender (still 
being much stronger than that of K. karua) and all are 
provided with an additional denticle behind. 

ECOLOGY. The conditions in Castelo lake and sur- 
rounding drainage canals system were studied by Oliveira 
& Calheiros [2000]. Castelo Lake, located on the right 
margin of the Paraguay River belongs to a series of river- 
connected large lakes surrounded by higher land. Such 
lakes receive floodplain water from numerous drainage 
channels, one of which is Canal do Tamengo, and/or through 
the river mouth, when river level is higher than that of the 
lake. During the high water phase, aquatic plants colonize 
the floodplain, dying during the dry phase. A part of the 
dried material is carried to the lake by the subsequent 
flood. According to Oliveira & Calheiros [2000], water in 
area is warm, above 25°C, the pH is 6.4-7.1 in Castelo 
Lake and 6.3—6.8 in the surrounding canals. The cladocer- 
an fauna of these water bodies includes members of several 
families (Sididae, Moinidae, Bosminidae, Chydoridae, Ily- 
ocryptidae, and Macrothricidae), for exact composition of 
species see Holwedell et al. [2004]. 

DISTRIBUTION. K. muelleri now is known from Chile 
and Brazil but possibly inhabits a wider area, which may 
include all South America. Many authors have reported K. 
karua from different parts of South and Central America, 
but usually no drawing or description were provided, or 
sometimes [Olivier, 1962], they were of such general na- 
ture that they could suit almost any Karualona. But in a 
few cases when brief descriptions and drawings were pro- 
vided, the morphology of the postabdomen of the reported 
specimens was similar to that of K. muelleri, not to K. 
karua s.str. Such reports come from Venezuela [Infante, 
1980; Zoppi de Roa et al., 1985] and Nicaragua [Smirnov, 
1988]. However in these reports appendages have not been 
studied, so it is impossible to be fully certain of the identity 
of the specimens. 


Discussion 


Comparison of K. muelleri with other species of the 
genus, based on recent work [Alonso & Pretus, 1989; 
Dumont & Brancelj, 1994; Dumont & Silva-Briano, 
2000], reveals a number of distinctive characters, which 
clearly separate this species from all others. 

The denticles on the postero-ventral corner of the 
valves are extremely robust in K. muelleri, similar to 
those of K. pennuelasi, whereas in all other species 
they are not so well-developed. But the latter species 
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possess only 1—4 setules between them, and in K. muel- 
leri this number is 5-8. 

The armament of postabdomen and postabdominal 
claws is the most apparent distinctive character of K. 
muelleri. The shape and composition of postanal denti- 
cles, which are robust and frequently single, are similar 
to that of K. pennuelasi, while other species have much 
smaller denticles in groups of 2—4. The lateral fascicles 
of setae in K. muelleri are well-developed, similar to 
that of K. karua and K. socotrana, while in other spe- 
cies, including K. pennuelasi, fascicles are shorter. The 
distinct basal spine of the postabdominal claws clearly 
separates K. muelleri from K. alsafadii and K. socotra- 
na, with basal spine hardly larger than spinules of 
adjacent pecten. 

The exopod of antennae with the longest seta of 
apical segment two times thicker than all other setae 
seems to be the unique character of K. muelleri. In all 
other Karualona all setae of this segment are of equal 
thickness. But morphology of antennal setae in Karua- 
lona has never been investigated in detail, so we are 
not sure whether it is a character of the species-level or 
just a variability of one species. 

The armament of ODL seta of K. muelleri is similar 
to that of K. pennuelasi, its setules are strong, thick, their 
length exceeds the width of seta at its base. In contrast, 
such setules are weakly developed in K. karua and K. 
iberica. Setules of second and third IDL setae of K. 
muelleri are also stronger than in previous species. 

Scrapers 3 and 6 of limb II in K. muelleri are 
provided with distinctly stronger denticles than scrap- 
ers surrounding them, similar to those of K. karua from 
eastern Australia (as reported by Alonso & Pretus, 
1989). In all other species, and in K. karua from west- 
ern Australia (see Dumont & Silva-Briano, 2000) there 
is no such differentiation. 

The exopodite IV of K. muelleri is similar to that of 
K. karua and K. iberica;, in all these species seta 3 is 
clearly the longest and the most slender, and seta 4 is 
the thickest, and subequal in length to seta 5. In K. 
pennuelasi, seta 4 is extremely short, two times shorter 
than seta 5, and in K. alsafadii and K. socotrana all 
exopodite IV setae, except the very short seta 6, are 
subequal in length and of equal thickness. 

With the exception of the unique armament of an- 
tenna, morphology of K. muelleri seems to be a combi- 
nation of features present in the other species of Karu- 
alona. However, in many features it is most similar to 
the Mexican K. pennuelasi, and this, together with the 
fact that they are the only species present in New 
World, suggests the close relationship between these 
two species. The relations between K. muelleri and the 
Karualona of Old World seem to be more distant. 

This work is the first step of revision of South 
American Karualona. At present, we cannot be sure 
that all reports of Karualona species from this region 
refer to K. muelleri, and future investigations of this 
genus in South and Central America are needed. At 
present, the genus includes six species globally. A key 
to them is provided below. 
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Table 1. Differences between Karualona muelleri (Richard, 1987) and K. pennuelasi Dumont & Silva-Briano, 2000. 
Ta6anya 1. Pasaumma mMexay Buaamu Karualona muelleri (Richard, 1987) n K. pennuelasi Dumont & Silva-Briano, 2000. 


Characters K. muelleri 


K. pennuelasi 


Lateral fascicles of setules on 


postabdomen 


Postero-ventral comer of valves with 5-7 setules between each pair of 
denticles 

Apical segment of endopod with longest seta two times thicker than all 
others antennal setae 

Scrapers of limb II scrapers 3 and 6 with more robust denticles 
than others 

Exopodite II seta 5 longer than seta 4 


marginal denticles 


Exopodite IV seta 4 long, thin 


distal setule long, thick, 3 times longer than 


distal setule thin, short, only 2 times longer than 
marginal denticles, 

with 1-3 setules between each pair of denticles 
with all setae of same thickness 

all scrapers with equally thin denticles 


setae 4 and 5 of equal length 


seta 4 short and broad, 2 times shorter than seta 5 


KEY TO THE KNOWN SPECIES OF KARUALONA (PARTHENOGE- 
NETIC FEMALES) 


1. Postabdominal claws with basal spine hardly larger than 
spinules of adjacent pecten ........ecececeseeseeseeteeteeeeeeeees 2 
— Postabdominal claws with basal spine small, but distinct- 
ly larger than spinules of adjacent pecten ..............e 3 
2. Eye absent .......... . alsafadii (Dumont & Brancelj, 1994) 
— Eye present . K. socotrana Dumont & Silva-Briano, 2000 
3. Postanal marginal denticles of postabdomen thin, in groups 
of 2—4. Setules on ODL seta thin, hair-like, their length 
considerably smaller than the width of seta at its base.. 


— Postanal marginal denticles of postabdomen robust, sin- 
gle or with additional smaller denticle behind. Setules 
on ODL seta strong, thick, their length exceeds the width 
OF Seta at tS Dase ao0.25..nssechccanetislaw se teppiines cents 5 

4. PP =3 IP. Closest to exopodite scraper of limb II longer 
than following one. Length of adult Ẹ 0.35-0.48 mm... 
A ET E AE E teineete K. karua (King, 1853) 

— PP =2 IP. Two closest to exopodite scrapers of limb II of 
equal length. Length of adult Ẹ 0.28-0.39 mm ............. 
TAA EEEE K. iberica (Alonso & Pretus, 1989) 

5. Lateral fascicles of setules with distal setae long, thick, 3 
times longer than marginal denticles. Exopodite III with 
2™ from endite seta longer than 3". Exopodite IV with 
4" from endite setae 1.5 times longer than 34... 
saeadenteseebesestuacd A EA K. muelleri (Richard, 1897) 

— Lateral fascicles of postabdomen setules with distal set- 
ule thin, short, only 2 times longer than marginal denti- 
cles. Exopodite III with 2" and 3" from endite setae of 
equal length. Exopodite IV with 4" from endite setae 
more than 2 times longer than 3% cesses 
anades K. pennuelasi Dumont & Silva-Briano, 2000 
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